There is considerable debate about the significance of choroidal invasion of retinoblastoma with regard to metastatic disease. The charts of patients with retinoblastoma were reviewed over a 17 year period to determine the frequency of histopathological choroidal invasion of retinoblastoma and its risk for eventual metastatic disease. Sixty seven of 289 eyes (23%) enucleated for retinoblastoma had histopathological evidence of choroidal invasion. Those patients with choroidal invasion (with or without optic nerve invasion) were more likely to develop metastases than those without choroidal invasion (p=0O0001). When considering those patients with isolated choroidal invasion ofretinoblastoma, excluding those with associated optic nerve invasion, there was no significant risk but there was a trend towards the development ofmetastases (p=010). The clinical factors found to be predictive for choroidal invasion from retinoblastoma from a univariate analysis included increased intraocular pressure (p=0.04) and iris neovascularisation (p=0007) and, from a multivariate analysis, iris neovascularisation (p=0.02). The histopathological factors statisticaily associated with choroidal invasion included the presence of optic nerve invasion (p=0.002) and poorly differentiated retinoblastoma (p=0.003). Factors not predictive for choroidal invasion included the age, race, and sex of the patient and the tumour laterality, inheritance, size, and growth pattern. Choroidal invasion of retinoblastoma is a risk for metastases, especially if it is associated with any degree of optic nerve invasion.
Over the past century the survival rate from retinoblastoma has improved from 5% to 90%.'-3 Earlier diagnosis and improved treatment methods are mostly responsible for the better survival.' Risk factors for metastasis from retinoblastoma have been identified by several authors.'5 and the most recent study from the Armed Forces Institute of Pathology determined that the degree of histopathological invasion of optic nerve and orbital invasion of the tumour were highly predictive of death from retinoblastoma, whereas choroidal invasion was not significantly associated with a fatal outcome. 4 Although other studies have also suggested that choroidal invasion of retinoblastoma is not associated with a worse prognosis,'"'5 several conflicting reports have indicated that choroidal invasion of retinoblastoma is associated with a poorer prognosis.5 "-2 Messmer and associates in 1991 reported that the risk for metastatic disease increased when choroidal invasion was seen in association with optic nerve invasion and/or late enucleation. 5 Olver and coworkers found that the two independent histological predictors for survival were the degree of optic nerve invasion and the degree of choroidal invasion and when the two factors existed together the prognosis worsened. 2' Because of the conflicting opinions regarding the significance of choroidal invasion or retinoblastoma, there has been controversy regarding the necessity of systemic chemotherapy and orbital radiotherapy in these cases. Earlier studies have addressed the relationship between histopathological presence of choroidal invasion and systemic prognosis. Our A multivariate analysis using logistic regression for the variables with p<0 30 in Table 2 p<00001, p=0 03, p=0 10, respectively. Discussion It is generally agreed that the risk for metastasis from retinoblastoma increases with degree of optic nerve invasion and orbital invasion of the tumour. 1 " The presence of choroidal invasion of retinoblastoma has been shown by some to increase the risk for metastases.5' "2 20 In correlation with other studies,45 our study found that choroidal invasion of retinoblastoma was present in 67 (23%) of 289 enucleated eyes based on routine histopathological sections through the centre of the tumour. Overall, we found that choroidal invasion was a significant predictor of metastases. In 30 of these cases, the choroidal invasion was present simultaneously with optic nerve invasion and statistical analysis of this subgroup demonstrated a highly significant risk for metastases. In 37 cases only choroidal invasion was present (without optic nerve invasion) and in these cases the development of metastases was not significantly associated but showed a trend of association with isolated choroidal invasion (Fig 1) A secondary goal of our study was to determine, we believe for the first time, the clinical features that may be associated with a higher risk for choroidal invasion of retinoblastoma (Table  2) . We found that the clinical factors that significantly predict choroidal invasion of retinoblastoma were increased IOP and iris neovascularisation . (Table 2 ). Histopathological factors that predict choroidal inva'sion were poorly differentiated tumour and optic nerve invasion (Table 3 ). It appears that elevated IOP may play a role in the development of optic nerve and choroidal invasion of retinoblastoma. 27 From a practical standpoint, when the clinician is faced with a child with retinoblastoma and there is iris neovascularisation or elevated IOP, we believe that enucleation is the treatment of choice. If isolated choroidal invasion (without optic nerve invasion) is documented histopathologically then the benefits of prophylactic chemotherapy and/or radiotherapy must be discussed with the paediatric oncologist, radiation oncologist, and patient's family. Treatment is debatable because of the carcinogenic and other secondary effects of chemotherapy and radiotherapy in these children who may be prone to second cancers weighed against the relatively low overall incidence of metastatic retinoblastoma. If choroidal invasion is present in association with any degree of optic nerve invasion then prophylactic orbital radiotherapy and/or systemic chemotherapy may be indicated. Perhaps a clinical trial evaluating the role of prophylactic chemotherapy in patients with choroidal invasion of retinoblastoma is indicated.
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